Validated capillary gas chromatographic-mass spectrometric assay to determine 2-methylcitric acid I and II levels in human serum by using a pulsed splitless injection procedure.
Despite some clinical applications of 2-methylcitric acid (2-MCA) determination in urine and amniotic fluid, a diagnostic use of 2-MCA levels in serum is not common practice. This could be related to the complexity of the assay, or possibly to unawareness of other feasible clinical applications. The levels of the diastereomers 2-MCA I and II in human serum were determined by GC-MS based on a method using a pulsed splitless injection technique. A stable isotope dilution principle was modified considering the diastereomer ratio and impurities of the internal standard. Precision parameters as well as recovery rates of the assay were determined. Reference intervals for 2-MCA(total), 2-MCA I and II levels were obtained in 52 healthy volunteers (31 female, 21 male, mean age 41.7+/-14.4 years). 2-MCA was readily detected in each sample of serum, as well as in urine, cerebrospinal fluid and amniotic fluid. The limit of detection was 10 nmol/l for 2-MCA(total). The internal standard showed a diastereomer ratio of 2-MCA II-d3 to 2-MCA I-d3 of 0.83+/-0.05, its chemical purity had to be corrected to 90.5+/-0.5%. In concentrations of 446, 750 and 1256 nmol/l 2-MCA(total), recovery rates of 98.5, 93.7 and 88% with a mean intra-assay RSD of 1.5% were determined. The day-to-day precision was 10% RSD (SD 40 nmol/l) for 2-MCA(total) obtained with a pooled serum sample at a concentration of 401 nmol/l 2-MCA(total) over a period of 5 months (n=17). The normal range for 2-MCA(total) in human serum was calculated as 81-266 nmol/l confirming previous findings. The GC-MS assay using a pulsed splitless injection procedure ensures a good response to differing concentrations of 2-MCA in various specimens. Considering exact determination of the diastereomer ratio as well as the purity of the internal standard, the assay offers good precision and recovery for 2-MCA I and II levels in serum.